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(57) ABSTRACT 

A method for dispersing asphaltenes in a petroleum product 
by adding to the petroleum product 0.001% to 20% of at 
least one compound having formula (V) 

(V) 
O 

OH RmiN/V 
K/OH 

wherein R14 is ClsiC21 alkyl. In addition to dispersing 
asphaltenes, the method of the present invention typically 
also increases demulsibility, reduces viscosity, reduces sedi 
ment formation, reduces surface fouling and reduces corro 
s1on. 
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CARBONYL, THIOCARBONYL OR IMINE 
CONTAINING COMPOUNDS AS 

ASPHALTENE DISPERSANTS IN CRUDE 
OIL 

BACKGROUND 

This invention relates generally to a composition useful in 
processing of crude oil. 

Certain petroleum products, including heavy crude oils, 
Which include materials referred to as “tars,” “petroleum 
tars” or “tar sands,” are rich in asphaltenes, metals and 
resins. The presence of these types of compounds can lead 
to various problems in the recovery, transportation, treat 
ment and re?ning of crude oils, including increased viscos 
ity, formation of stable emulsions, fouling and corrosion. 
International Pat. Appl. No. WO 95/20637 discloses stabi 
liZation of asphaltenes in crude oil using a variety of 
compounds, including amides and esters. HoWever, the only 
amides or esters disclosed that have polar substituents are 
those containing 2-hydroxyethyl, 3-hydroxypropyl, or 4-hy 
droxybutyl groups. 

The problem addressed by this invention is to ?nd a 
composition suitable for improving processing of petroleum 
products. 

STATEMENT OF INVENTION 

The present invention is directed to a composition com 
prising: (a) 0.001% to 20% of at least one compound having: 
(i) at least one carbonyl-, thiocarbonyl- or imine-containing 
functional group Which is not a carboxyl group; (ii) at least 
one polar group tWo to ten chemical bonds from a carbonyl, 
thiocarbonyl or imine carbon; and (iii) at least ten carbon 
atoms; and (b) crude oil; provided that: (i) When the only 
carbonyl-, thiocarbonyl- or imine-containing functional 
group is an amide group and the only other polar group 
occurs in a 2-hydroxyethyl, 3-hydroxypropyl or 4-hydroxy 
butyl group; then said compound has an alkyl substituent 
having at least 15 carbon atoms; and (ii) When the only 
carbonyl-, thiocarbonyl- or imine-containing functional 
group is an ester or keto group and the compound has a 
2-hydroxyethyl, 3-hydroxypropyl or 4-hydroxybutyl group; 
then at least one polar group is present other than a keto 
group, or a hydroxy group from a 2-hydroxyethyl, 3-hy 
droxypropyl or 4-hydroxybutyl group. 

This invention is directed further to a method for dispers 
ing asphaltenes in a petroleum product. The method com 
prises adding to the petroleum product 0.001% to 20% of at 
least one compound having: (i) at least one carbonyl-, 
thiocarbonyl- or imine-containing functional group Which is 
not a carboxyl group; (ii) at least one polar group tWo to ten 
chemical bonds from a carbonyl, thiocarbonyl or imine 
carbon; and (iii) at least ten carbon atoms; provided that: (i) 
When the only carbonyl-, thiocarbonyl- or imine-containing 
functional group is an amide group and the only other polar 
group occurs in a 2-hydroxyethyl, 3-hydroxypropyl or 4-hy 
droxybutyl group; then said compound has an alkyl sub 
stituent having at least 15 carbon atoms; and (ii) When the 
only carbonyl-, thiocarbonyl- or imine-containing functional 
group is an ester or keto group and the compound has a 
2-hydroxyethyl, 3-hydroxypropyl or 4-hydroxybutyl group; 
then at least one polar group is present other than a keto 
group, or a hydroxy group from a 2-hydroxyethyl, 3-hy 
droxypropyl or 4-hydroxybutyl group. 
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2 
DETAILED DESCRIPTION 

All percentages are Weight percentages based on the 
entire composition, unless otherWise indicated. A “polar” 
group is a functional group selected from among the fol 
loWing: hydroxy, amino, alkylamino, hydroxylamino, 
ammonium, alkylammonium, oxime, keto, carboxylate ion, 
amide, alkyl amide, nitroso, mercapto, alkylthio, alkylsul 
fonyl, alkylsulfenyl, and alkylsul?nyl. An “alkyl” group is a 
hydrocarbyl group having from one to tWenty-tWo carbon 
atoms in a linear, branched or cyclic arrangement. A “difunc 
tional alkyl” group is an alkyl group having tWo points of 
attachment, e.g., iCH2i, 4CH2CH2i, and iCHZCH 
(CH3)i. Alkyl groups optionally have one or more double 
or triple bonds. Substitution on alkyl groups of one or more 
of halo, cyano, alkyl, alkoxy, or the aforementioned polar 
groups is permitted; alkoxy groups may in turn be substi 
tuted by one or more halo substituents. A “heteroalkyl” 
group is an alkyl group in Which at least one carbon has been 
replaced by 0, NR, or S, Wherein R is hydrogen, alkyl, 
heteroalkyl, aryl or, aralkyl. An “aryl” group is a substituent 
derived from an aromatic hydrocarbon compound. An aryl 
group has a total of from six to tWenty ring atoms, and has 
one or more rings Which are separate or fused. An “aralkyl” 
group is an “alkyl” group substituted by an “aryl” group. A 
“heterocyclic” group is a substituent derived from a hetero 
cyclic compound having from ?ve to tWenty ring atoms, at 
least one of Which is nitrogen, oxygen or sulfur. Preferably, 
heterocyclic groups do not contain sulfur. Substitution on 
aryl or heterocyclic groups of one or more of halo, cyano, 
alkyl, heteroalkyl, alkoxy or the aforementioned polar 
groups is permitted, With substitution by one or more halo 
groups being possible on alkyl, heteroalkyl or alkoxy 
groups. An “aromatic heterocyclic” group is a heterocyclic 
group derived from an aromatic heterocyclic compound. 
Preferably, heterocyclic groups in compounds used in this 
invention are aromatic heterocyclic groups. 

In the present invention, at least one compound having: (i) 
at least one carbonyl-, thiocarbonyl- or imine-containing 
functional group Which is not a carboxyl group; (ii) at least 
one polar group tWo to ten chemical bonds from a carbonyl, 
thiocarbonyl or imine carbon; and (iii) at least ten carbon 
atoms; is added to a petroleum product, With the total 
amount of said compound(s) being from 0.001% to 20%, 
preferably from 0.001% to 10%, more preferably from 
0.01% to 10%, more preferably from 0.01% to 1%, and most 
preferably from 0.02% to 0.2%. A carbonyl-, thiocarbonyl 
or imine-containing functional group is any functional 
group, other than carboxyl, containing a carbonyl, thiocar 
bonyl or imine functionality, including, but not limited to: 
amide, ester, keto, imine, thioester, thioamide, aldehyde, 
carboxylate, carbamate, xanthate, urea, guanidine, thiourea 
and [3-ketoester. The “carbonyl, thiocarbonyl or imine car 
bon” is any carbonyl, thiocarbonyl or imine carbon of a 
carbonyl-, thiocarbonyl- or imine-containing functional 
group, i.e., the carbon atom of a C=W functionality, Where 
W is O, S or N. In some cases, a carbonyl-, thiocarbonyl- or 
imine-containing functional group has more than one car 
bonyl, thiocarbonyl or imine carbon, e.g., a [3-ketoester 
group has tWo carbonyl carbons. In the present invention, 
the separation betWeen a carbonyl, thiocarbonyl or imine 
carbon and a polar group is measured by the number of 
covalent chemical, bonds intervening betWeen either: (i) the 
atom of the polar group through Which it is attached (e.g., the 
oxygen of hydroxy; the nitrogen of amino, hydroxylamino, 
ammonium or nitroso; or the sulfur of sulfur-containing 
groups); or (ii) a C=W carbon of the polar group (e.g., the 
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carbonyl carbon of amide or the imine carbon of oxime); and 
a carbonyl, thiocarbonyl or imine carbon. For example, in 
oleyl acetoacetate, the carbonyl carbon of the keto group is 
tWo bonds from the carbonyl carbon of the ester group, 
While in N-(2-hydroxyethyl)stearamide, the oxygen of the 
hydroxy group is four bonds from the amide carbonyl 
carbon. Preferably, at least one polar group in a compound 
of this invention is located tWo to eight chemical bonds from 
a carbonyl, thiocarbonyl or imine carbon, more preferably 
from tWo to seven chemical bonds, and most preferably tWo, 
three, four, ?ve or six chemical bonds from a carbonyl, 
thiocarbonyl or imine carbon. Preferably, a carbonyl-, thio 
carbonyl- or imine-containing functional group is selected 
from the group consisting of: amide, ester, imine, thioester, 
thioamide, carbamate, urea and thiourea. Preferably, a car 
bonyl-, thiocarbonyl- or imine-containing functional group 
is not part of a heterocyclic ring. Preferably, a compound 
used in this invention is aliphatic. Preferably, a compound 
used in this invention is acyclic. 
A compound used in the composition or method of this 

invention preferably is represented by formula (I), 

(I) 

Y Z 

Wherein Y is CFC3 difunctional alkyl, 0, S, NR3 or is 
absent; Z is hydrogen (in Which case R2 is absent), 0, S, NR4 
or is absent; W is O, S, or NR5; R1, R2, R3, R4 and R5 
independently are hydrogen or organic functional groups; 
and at least one of Y, R1, R2, R3 , R4 and R5 is substituted by 
at least one polar group tWo to ten chemical bonds from the 
carbonyl, thiocarbonyl or imine carbon. Preferably, R1, R2, 
R3, R4 and R5 independently are hydrogen, alkyl, het 
eroalkyl, heterocyclic, aryl or aralkyl. Preferably, at least 
one of R1, R2, R3, R4 and R5 has at least 7 carbon atoms, 
more preferably at least 9 carbon atoms, more preferably at 
least 11 carbon atoms, and most preferably at least 15 carbon 
atoms. Preferably, When the only carbonyl-, thiocarbonyl- or 
imine-containing functional group is an amide group, and at 
least one of R1, R2, R3, R4 and R5 is a linear alkyl group 
substituted only by a single hydroxy group at the carbon 
furthest from the amide carbonyl carbon, then at least one of 
R1, R2, R3, R4 and R5 has at least 15 carbon atoms and no 
hydroxy groups. 

Preferably, a compound used in this invention is not in the 
form of a salt having an anion and a cation, i.e., a salt that 
is not a ZWitterion; more preferably the compound is a 
neutral compound. Preferably, When the only carbonyl-, 
thiocarbonyl- or imine-containing functional group is an 
ester or keto group, and at least one of R1, R2, R3, R4 and R5 
is a linear alkyl group substituted only by a single hydroxy 
group at the carbon furthest from the ester or keto carbonyl 
carbon, then at least one polar group is present other than the 
single hydroxy group or keto group; most preferably, the 
compound has an alkyl substituent having at least 15 carbon 
atoms. Preferably, W, Y and Z are not all 0 or all S. 
An “organic functional group” is a functional group 

Which does not contain metal atoms, and Which has from one 
to tWenty-tWo carbon atoms, hydrogen atoms, and optionally 
heteroatoms, including but not limited to: nitrogen, oxygen, 
sulfur, phosphorus and halogen atoms. An organic functional 
group optionally contains double and/or triple bonds; rings, 
Which are linked or fused; and if the group is Wholly or 
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4 
partly acyclic, the acyclic part can be linear or branched. 
Preferably, an organic functional group is an alkyl, het 
eroalkyl, aryl, aralkyl, heterocyclic or heterocyclic-alkyl 
group. In a preferred embodiment of this invention, at least 
one of the organic functional groups is a CfC22 alkyl or 
heteroalkyl group, more preferably a C7iC22 alkyl or het 
eroalkyl group, more preferably a CgiC22 alkyl or het 
eroalkyl group, and most preferably, a Cl5£22 alkyl group. 
Preferably, alkyl or heteroalkyl groups are unsubstituted. A 
compound used in this invention optionally contains other 
carbonyl-, thiocarbonyl- or imine-containing functional 
groups on one or more of the organic functional groups, 
preferably for a total of one to three carbonyl-, thiocarbonyl 
or imine-containing functional groups. Preferably, a polar 
group is a hydrogen bond donor, e.g., hydroxy, amino, 
alkylamino, ammonium, hydroxylamino, oxime, sulfonic 
acid or amide. More preferably, a polar group is hydroxy, 
amino, alkylamino or hydroxylamino. Most preferably, a 
polar group is hydroxy or hydroxylamino. 

In a preferred embodiment of the invention, a compound 
of formula (I) is represented by formula (II), 

(11) 

Wherein X is O, S, N, NH, or NR7; R6 and R7 independently 
are alkyl, heteroalkyl, aryl, heterocyclic or aralkyl; and n is 
one or tWo. It Will be apparent to those skilled in the art that 
n:l When X is O, S, NH or NR7; and n:2 When X is N. 
Preferably, R6 is CfC22 alkyl, more preferably C7iC22 
alkyl, more preferably CgiC22 alkyl, and most preferably, 
ClsiC22 alkyl. Preferably, Y is iCHZCHZi or iCHZCH 
(CH3)i. Preferably, R2 is alkyl or aralkyl. Preferably, W is 
O, and Z is O or NR4. Compounds of formula (II) in Which 
Y is 4CH2CH2i or 4CH2CH(CH3)i, W is O and Z is O 
or NR4 may be derived from reaction of a fatty amine, thiol 
or alcohol, R6XH, With an acrylate or methacrylate ester or 
an acrylamide or methacrylamide. Preferably, X is NH, and 
the compound of formula (II) is derived from an unsubsti 
tuted Cl5£22 alkyl amine, R6NH2, preferably one Which is 
an oil-soluble amine. In one embodiment, the alkyl amine is 
a tertiary alkyl primary amine., i.e., a primary amine in 
Which the alkyl group is attached to the amino group through 
a tertiary carbon. Examples of commercially available ter 
tiary alkyl primary amines are the PrimeneTM amines avail 
able from Rohm and Haas Company, Philadelphia, Pa. 

In a preferred embodiment of this invention, the com 
pound of formula (I) is an imine having a polar group tWo 
to ten chemical bonds from the imine carbon. In this 
embodiment, W is NR5, Z is hydrogen or is absent (i.e., ZR2 
is hydrogen or R2), and Y is absent, resulting in the structure 
depicted in formula (III) 

(III) 
NR5 

Wherein at least one of R1, R2 and R5 contains a polar group 
tWo to ten chemical bonds from the imine carbon. Prefer 
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ably, the polar group is hydroxy. Preferably, R5 is a C lsiC22 
alkyl amine. In one embodiment, the alkyl amine is a tertiary 
alkyl primary amine. 

In a preferred embodiment of the invention, an imine 
compound of formula (III) is selected from the group 
consisting of 

R10 OH 

R8 
NRll / \NRll 

R9 OH I 
\ \ 

(0H)m 

and 

RIIANWOH 
R12 

Wherein R8, R9 and R10 independently are hydrogen or alkyl; 
R11 is CfC22 alkyl; R12 is hydrogen or alkyl; m is Zero or 
one; and k is one, tWo or three. Preferably, R11 is C7£22 
alkyl, more preferably, CgiC22 alkyl, and most preferably, 
ClsiC22 alkyl. 

In a preferred embodiment of this invention, the com 
pound of formula (I) is an amide having a polar group tWo 
to ten chemical bonds from the amide carbonyl carbon. In 

this embodiment, W is 0, Z is NR4, and Y is CFC3 
difunctional alkyl or is absent, resulting in the structure 
depicted in formula (IV) 

(W) 
O 

i 

Wherein at least one of Y, R1, R2 and R4 contains a polar 
group tWo to ten chemical bonds from the amide carbon. 
Preferably, the polar group is hydroxy. In a preferred 
embodiment of the invention, an amide compound of for 
mula (IV) is selected from the group consisting of 

20 

25 

45 

m 5 

60 

and 

0 

HO 
NR4R2 

NR4R2 
HO 

0 

Wherein R4 and R2 are as de?ned herein; R13 is H or OH; j 
is one or tWo; p is one, tWo or three; and q is one, tWo, three 
or four. Preferably, at least one of R4 and R2 is CsiC21 alkyl, 
more preferably, at least one of R4 and R2 is ClsiC21 alkyl. 
Preferably, one of R4 and R2 is hydrogen. 

In another preferred embodiment of this invention, an 
amide of formula (IV) has formula (V) 

(V) 

V... 
wherein R14 is ClsiC21 alkyl. Preferably, R14 is ClsiCl7 
alkyl, most preferably acyclic linear alkyl, including, but not 
limited to the alkyl group of oleic acid (heptadec-8(Z)-ene 
l-yl), n-heptadecyl, and mixtures of Cl5£17 acyclic linear 
alkyl groups, e. g., those alkyl mixtures existing in naturally 
occurring Cl6iCl8 fatty acids. 

In a preferred embodiment of this invention, the com 
pound of formula (I) is an ester having a polar group tWo to 
ten chemical bonds from the ester carbonyl carbon. In this 
embodiment, W is O; Y is CFC3 difunctional alkyl or is 
absent; and Z is 0, resulting in the structure depicted in 
formula (VI) 

(V1) 

I 
wherein R1 and R2 are organic functional groups, and at least 
one of Y, R1 and R2 is substituted by at least one polar group 
tWo to ten chemical bonds from the ester carbon. In a 
preferred embodiment of the invention, Y is absent, and at 
least one of R1 and R2 has at least 15 carbon atoms. 
Preferably, the polar group is hydroxy. 

In another preferred embodiment of the invention, an ester 
of formula (VI) is represented by formula (VII), 

0 

R15 OH 

\X O/W/ 
R16 R17 

0 

(v11) 
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wherein R15 is alkyl, heteroalkyl, aryl, heterocyclic or 
aralkyl; R17 is hydrogen or alkyl; X is as de?ned previously; 
R16 is hydrogen or methyl; and o is one or tWo. It Will be 
apparent to those skilled in the art that 0:1 When X is O, S, 
NH or NR7; and 0:2 When X is N. Preferably, R15 is C7+C22 
alkyl, more preferably, C9+C22 alkyl, and most preferably, 
Cl5+C22 alkyl. Preferably, R17 is hydrogen, methyl or 
hydroxymethyl. Compounds of formula (VII) typically are 
derived from reaction of a fatty amine, thiol or alcohol, 
RISXH, With an acrylate or methacrylate hydroxyalkyl ester. 
Preferably, X is NH, and the compound of formula (VII) is 
derived from an unsubstituted Cl5+C22 alkyl amine, 
RISNHZ, preferably one Which is an oil-soluble amine. In 
one embodiment, the alkyl amine is a tertiary alkyl primary 
amine. 

In addition to dispersing asphaltenes, the composition of 
the present invention typically also increases demulsibility, 
reduces viscosity, reduces sediment formation, reduces sur 
face fouling and reduces corrosion. For crude oil recovery, 
the composition of the present invention can be injected 
directly into an injection Well, or preferably diluted With 
solvent prior to injection. Suitable solvents include but are 
not limited to: petroleum distillates such as kerosene and gas 
oil; linear and branched aliphatic solvents such as pentane, 
hexane, mixtures of nonanes and 2-ethylhexanes; 
cycloaliphatic mixtures commonly knoWn as naphtha; aro 
matic solvents such as toluene, xylenes and commercial 
aromatic solvent mixtures; esters; ethers; alcohols such as 
ethanol, isopropanol, octanol and dodecanol; ketones such 
as acetone, cyclohexanone and acetophenone; and other 
polar solvents. Preferred dilutions are 0.01 to 50 Wt % of the 
compound in the solvent, more preferred dilutions being 
0.01 to 20 Wt %, more preferred dilutions being 0.1 to 10%, 
and most preferred dilutions being 1 to 10 Wt %. 

EXAMPLES 

Example 1 

(2-Hydroxyethyl)amides 

Performance Criteria and Test Methods: 

Asphaltene Dispersancy-test tube method: This test 
requires a previously made dispersion of asphaltene in 
xylenes (Aromatic 150 solvent) or asphaltenic heavy crude 
diluted in xylenes (Aromatic 150 solvent) at a knoWn 
concentration. A solution of an additive formulation (0.1 
mL, the active ingredient Was typically at 5+10 Wt %, 
making the treat rate 500+1000 ppm) Was taken in to a 15.0 
mL graduated glass centrifuge tube, and hexanes added such 
that the total volume in the tube became 10.0 mL. To this 
mixture of additive and hexanes, asphaltenic stock solution 
(0.1 mL) Was added. The test tube Was then capped, shaken 
vigorously for about a minute or 40+60 times by hand and 
alloWed to stand. The volume of any precipitated asphalt 
enes settled at the bottom of the tube Was recorded at 10, 30, 
60, 90 and 1440 (24 h) min intervals. When no additive Was 
used, the volume of asphaltenes precipitated in the ?rst 
0.5+1 h Was 0.4+0.5 mL (4+5%); in fact, it Was important to 
initially adjust the concentration of the asphaltene stock in 
such a Way that under these conditions of dilution With 
paraf?nic solvents, a 4+5 vol % of asphaltenic precipitation 
occurred. When the additive Was an effective dispersant of 
asphaltene, then no precipitate Was formed up to 24 h 
(Rating:2; good). In some cases, no precipitation Was 
observed in over 24 h to several days (Rating:2+; excellent). 
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8 
If the additive Was not a dispersant, then an almost imme 

diate precipitation of asphaltenes occurred (Rating:0; poor). 
Results for several (2-hydroxyethyl)amides are reported in 
Table 1. Results for several other amide and imine com 
pounds are reported in Table 2. 

TABLE 1 

(2-Hydroxyethyl)amide Derivatives 

O 

.JKNKVOHI... 
1) Mackamide TM MO [Oleamide DEA (1:1)]; R = C-17 (oleyl) 2+ 

formulated at 5% in hexanes; treat rate: 500 ppm 

2) Mackamide TM FTOA [Oleamide DEA (1:1)]; 2+ 
R = C-17 (oleyl) 

formulated at 5% in hexanes; treat rate: 500 ppm 

3) Mackamide TM S [Soyamide DEA (1:1)]; R = C—15+17 2+ 

formulated at 5% in hexanes; treat rate: 500 ppm 

4) Mackamide TM C [Cocamide DEA (1:1)]; R = C—11+13 0 

formulated at 5% in hexanes; treat rate: 500 ppm 

5) Mackamide TM CD-lO [Capramide DEA (1:1)]; R = C-9 0 

formulated at 10% in hexanes; treat rate: 1000 ppm 

6) Mackamide TM AME-100 [(Acetamide MEA (1:1)]; R = C-1 0 

formulated at 10% in hexanes; treat rate: 1000 ppm 

“DEA” = diethanolamine; “MEA” = monoethanolamine. Mackamide TM 

amides are commercial products available from McIntyre Group Limited 
(University Park, IL). 

The treat rate is the concentration of the amide in the crude 
oil. 

TABLE 2 

Esterz Amide and Imine Compounds 

1), 2) 
O 

R\ /\/OH 
N O 2 

3) 
O 

HOM R N/ 
H 

4) 

1) 2:1 adduct HEA:n-octadecylamine; R C-18 (saturated) 2+ 
formulated at 30% in hexanes; treat rate: 3000 ppm 

2) 2:1 adduct HEA:oleylamine; R = C-18 (oleyl) 2+ 
formulated at 10% in hexanes; treat rate: 1000 ppm 

3) R = C-18 (oleyl) [oleylamine-y-butyrolactone adduct] 2 
formulated at 10% in hexanes; treat rate: 1000 ppm 

4) R = C-18 (oleyl) 2 
formulated at 10% in hexanes; treat rate: 1000 ppm 

“HEA” = 2-hydroxyethyl acrylate; AROMATIC 150 SOLVENT is a sol 
vent mixture With a boiling range of 184+204O C. Which contains xylene 
isomers, and Which is available from Exxon Mobil Chemical Co., Houston 
TX. 
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The results presented in Table 1, entries 1) to 6), and Table 
2, entry 3), demonstrate that amides in Which the only other 
polar group (other than amide) is a 2-hydroxyethyl, 3-hy 
droxypropyl or 4-hydroxybutyl group are effective dispers 
ants only When substituted by an alkyl group that has at least 
15 carbons. 

The invention claimed is: 
1. A method for dispersing asphaltenes in a petroleum 

product; said method comprising adding to the petroleum 
product 0.001% to 20% of at least one compound having 
formula (V) 

(V) 
O 

wherein R14 is ClsiC21 alkyl. 
2. The method of claim 1 in Which 0.01% to 1% of said 

at least one compound is present. 

5 

15 

10 
3. The method of claim 2 in which R14 is ClsiCl7 alkyl. 
4. A method for dispersing asphaltenes in a petroleum 

product; said method comprising adding to the petroleum 
product 0.001% to 20% of at least one compound having 
formula 

(V) 

Wherein q is one, tWo, three or four; R2 and R4 independently 
are hydrogen, alkyl, heteroalkyl, heterocyclic, aryl or 
aralkyl; provided that at least one of R2 and R4 is ClsiC21 
alkyl. 

5. The method of claim 4 in Which (1:3 and R4 is 
20 hydrogen. 

6. The method of claim 5 in Which 0.01% to 1% of said 
at least one compound is present. 

* * * * * 
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